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The Sampling Organization and Recall Through 
Strategies {SORTS) test v^as administered to 87 educable menta: 
retarded (EMR) children {mean chronological age, 9 7 months; mean IQ, 
70) and 31 nonretarded {NR) second grade children to determine Ss * 
characteristic grouping responses, the effects of various 
organizational strategies on recall and mnemonic organisation,, and 
the implications of the organizational atratagies approach for 
classroom instruction. Ss* sorting responses were coded according to 
the following categories: syncretic strategies {level one), 
perceptual strategies (level two), low associative strategies (level 
three) , and superordinate and categorical strategies (level four) , In 
the third sort of the SORTS test^ 13% of the EMR Ss sorted the items 
into groupings classified as associative or better* By contrast, 55% 
of the nonretarded sample produced groupings at the same level. 
Recall scores of the two groups showed the NR sample to have 
remembered an average of nearly four items more than the EMR sample, 
EMR children who had grouped associatively showed significant 
correlations between recall and clustering. A similar significant 
correlation was not observed for the NR sample, Traiiiing activities 
designed to teach children to seek better relations among stimuli in 
learning tasks were recommended. (GW) 
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PniU.u H;.;i, U;hv^ ri-ity o', M,r.: r, -.Sa, rinoic;;/! i.'.,;-,u 



The. Uu-.v. r.iL;. r- :';„nc;joLn I. :wnr<:\ , ri,v,,)nvrr,,, nnd lh;,,:,u., ni i 

i..prnvo Inn aKu-o and Co:.::::uu IcaU .n .kilb you., h.ndicnp|,ud cnHdru. 

TIi« lo,, .cnn objecrJvo of C^nLcr i,. lo ii.nrcvc. the ].mu-u.<re 

and cornnn.ni.nti.on abilities of handicapped children bv ;no.ns of Id.n- 
tlficaLion ,f ].i„j:ui« finally and potuntiflly linj.uisLic^illy handicappo • 
children, d .vcdoprnont: and ovnluntlon of J .tiorvan .ion .Lrn:;uglas with 
youns handi .nppad children and di.HCnlnaacn of flnriinRS .nd produces 
of benefit: o yciUiin hnn diiinpi-wd chiUvun. 



A Cn:nj;nrjson nf CnncfM^M^il c^l r;\lv,:i u^i for ^.rotipln- 
nnd KciiU-rl.t. rin^ h.^ipiovcia by ijluo.^b J u llc^ninliy UctCArdad 
and ::un=rc: Warded CinldrL^n 

H. Huhi Riu^^el nnd Afthur M, Taylor^' 
UniVGrsitiy uf >;j.nncsuta 

Many ^^rit:Gr8 hnva noLud differences in thcf lt:arning strategic 
gcueratQd by rotardGd lenrner^^ as upposed to '^lurmal" Icurngrs 
(lano, 1973; Prchm, 1968; Sigol, 1972). In particulnr, Rlegel, 
Danncr cmd Taylur (1972) havi^ aasunied thnt: ijuch differoncGS exist: 
with rospoct to groupino and clar^^uf icatlon strateigiea^ , and havu 
dGvoloped trolning prDceduro^ intondcd to reduce the dif f icultrics ^ 
countered by cduc^JblG mentally retardad (niR) children. A test 
(the Sampling OrganizHtion and Re-all Through StrategiGs, or SORTS 
test^ Ricgel, I912^)hii^ been developed to assess the generation of 
groupings and the understanding of categoriEed groupK of items, 
and to measure the effects of such groupings on recall and clus- 
tering in young children. However, this test has previously been 
administered only to educationally handicapped children. The 
present paper reports the findings of a study in which EMR and 
non--retarded children were conipared in their perfoniiance on the 
SORTS test. 

Differences between educationally handicapped children and 
their "normal" chronological agemates have typically been investi- 
gated using variables related to quantitative perfomance (e.g., 
number of questions correctly answered) or rate of learning (eoi,^ 
number of trials to criterion). In this study our purpose whs to 



2 

OKpJore Htrnl:o-J.c?H tjmpioyf,^d by mR and non-re rdnd c:hJ Idrun in a 
test: 01 grouping par t ormanoa , rucall, and t\m relaLion^dii p bcliwoun 
Uhc two, QunlitativQ datn havu boon coiloctcid in ordur to HpGcifv 
the kinds of dlffarc/ncos which oxiat hoLwocn Lho populaiiana ori 
mca^uraa of organi ^at ion uf input (sorting), as well as nuanti Uativo 
data regarding the offects ai input strntegiGs on recall. 

It should be noted that wq are aware of the tr^iditional problems 
in comparacive studies with mR and non-^retn rded (XR) subjects 
(e,g,, Baumeister , 1967), Our purpose here is not simply to add 
to the already voluminous literature demons tre: ting that :m cliildren 
peform better than EMR children. Rather, It is our purpose no iden-^ 
tify a specific area of difference (i.e., in srouping and related 
organizing skills) with the dual aim of validating in part the dis-- 
criminatory capacity of the SORTS test, and of providing a basis for 
the development of effective intervention procedures for use in teach- 
ing educationally handicapped children rnore effective learning strate- 
gies. 

For this study our chief concern was organizational strategies, 
and, in particular, how things are classified or categorized, Bruner, 
Goodnow and Austin (1956), in discussing categories, provide a per- 
spective which we have adopted in the present study. Basically, it 
is their position that categorization is the rendering of discrimin- 
ably different things equivalent; that is, the child learns to res- 
pond to things in terms of group membership rather than in cerms of 
their uniqueness. Tlie study of equivalence then becomes the study 
of coding and recoding processes employed by the individual. In 



bccomoH dopenckMU w.iri^lj^. v;orLhy oi su.lv ui its own riyM" 
(Bruncr, c-t.a. , 19 56, p. 8). 

A number of studies hnvc noted difforc-nc chornctciM s tic forms 
of codina at dlffurunt a,e levels in normnl children. For oKnmplo, 
Bruner „„d Olver (1953) found that fir.t grader, gave p ropart i onaflv 
fewer supcrordinatc ra.ponsoa whan comporinE iucns than fourth graders, 
Lippmnn (1971) found sinulnr age trcndo when h. compared kl„dergar= 
teners, second grad^ra, fourth graders mul colloge Btudents on their 
responses in a word asaociaclon task. The younger cliildren gavo 
Significantly mare percopLually^hased r^spon.es to noun associations 
while the older subjects producod more cotegorical and function^ 
based respcmses* 

Such evidence for the davelopnent of increasinply superor dinate 
responses to a set of stimuli appears to be fairlv consistent with 
normal suhjacts. The retarded, however, have been found t6 be slgnil 
f icantly less able, at older ages, to identify stimulus items within 
a context of superordinate structure CStephens, 1964, 1966). The 
fact that they identified fewer instances of specified categories led 
Stephens to conclude that they had simpler categories than their non= 
recarded counterparts, and wore thus loss able f.o discover (or gam- 
rate) relationahlps between new and old experiences. 

In previous investigations using the SORTS test, Riegal Cl972a) 
found that the majority of young (6-8 year old) EMR children tested 
either failed to utilize a srouping strategy at all, or tended to 
group items together on the basis of perceptual similarity (i.e., 



color). Fc-w subjccLs utiliKOd inLrinsic autributey of the- item in 
seeking nuperordinaty ro} avians. Informal piluc LusUng of Mc-varnl 
non-rutsrdud childron Indicancd that: this mav have pinpolntad a 
specific difft-rcaica in uho leurning strategics utilized by 1;mR 
children. Ilowcyer, the fact that KMR childron tend to utili::c 
fewer fiupornrdlnate relations constitutes only one aspect of the 
process of learning from orgimizcd material. 

As the use of orgnnization for mncinonic modlation dcvelopa, 
changes are observed in organiBational indices at both input 
(sorting and the identification of associative relations) and 
output (clustering of recall). The number of items recalled in 
a variety of situations has bean conslstontly related to age 
diffovences (e.g., Nelson, 1969; Vaughan, 1968). Analognus to 
the development of higher forms of associntlve grouping, and con- 
camltant with increases in overall recall, has been the observation 
that with age the child increasingly tends to cluster his i-ecall 
(Bousfield, Esterson and Wiitmarsh , 1958; Nelson, 1969; Rossi & 
Rossi, 1965; Vaughan, 196 8). Equally high levels of clustering by 
retarded children, however, have not been observed (Osborn, 1960; 
Rossi, 1964). The fact that retarded subjects were not found to 
cluster to the extent that non-retarded subjects did sugiested 
in these studies that the retarded subjects ware in fact manifesting 
inefficient learning habits. 

The present study is an extension of earlier investigations of 
the learning habits of young children, tfnilo the SORTS test was 
developed with the learning charnctcristics of EMR children in mind, 



it has not beon AdniXn j . Lor.d synLcinati cal ly to a group uC av.rnce 
non^rorarduJ chM,,,„. ^^^^^ ...nnurJ.^n. b.Lw.en KMR and 

non-rcLard.d chiJdron wc- .ad. in ord.r to furlh.r oKpJore ch. 
chm-ncLcrisUc Eroup:ina r.spon^., of each group, Lhcd r oCfc.ts o. 
recall and mncMnoni c orgnn i .fltion , and the. IniplicatlonH of tlu- 
orc:onizat:lonal e; ,-a!;cRios approach for classroor, impleniantacion. 

Method 

iiubjactB. 87 :-MR. children wiuh n n.ean C.A. of 97 :.onl:h« and noan 
I.Q. of 70 were flelectad from prc-pri,nary speciaJ. classes in chc 
St. Paul, Minnosota public schoolB^or prctcsLing in prep.rat:ion 
for a study conducted in the Spring of 1972 (Riegul, 19721). In 
addition, 31 non-retarded sccond-si-ade. children wara drawn from 
four schools in the same district reprosentins a alniilar ransa of 
demographic composition to the schools contributing EHR subjects. 
The mean C.A. for this sample was 9 7.1 months. Although I.Q. 
scores were not available for the non-^ratardcd subjects, che ' 
children were selected by the principals and teachers in e.ch school 
on tha basis of their sho..ing "average" ability in a regular second- 
grade class. Thus, children at either axtreme in their regulnr 
clflsses were excluded fram the NR sample. 

P£ocedura. ^he SORTS tost ropresents a combination of methodological 
techniques (i.e., sorting, interview, recall and clustering analyses) 
utilised in a number of previous studies of organizational processes 
in children. use of thi« test yields three basic scores for each 
subjects one based on the groups he fon)is by sorting an array of 
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20 itcmn, and his r.,.,un^ rov lIiohg KroupingH; one hnscd on IMh 
rccHJl of tho.c: iL.n.H rnH.owiaa Uiu .orliny p mcocp, ru ; and a ciu.Lur- 
inR seorci bnHcd on th^ an^rcjci t:o which the output: (rucii]],) ovdor 
carrcHponds to thf InpuL (Borting) uronnixnulon of dia subjnct. 
AlLhough a dcL^jIi.d doHcriptlun of cheso throo score, c/in bu found 
in Ricgcl (197;b) H sinmary of the four levej.s uf grouping typcB 
usod for codinrr cho child's sorLing rosponses if, prasontod here 
for thci Toader's info rma Lien.' 

pucral iraUure to gunarnto ruiations hotv-aen items on tlie 
basis or nn otCributc or Bet of attribute.. Grouping Itmus 
by their spatial contiguity ('because thev were next >o each 
other ) or «uhp rdinaCing tlic snrtinp tnsk to an tniroipCcd 
manipulative opcjration ("I wanted to mako a sauare with the 
pictures ) are eMmples of this level. Also include^d arc 
inistanccs of no strntoRy for srouping at all, such as t'u- ca<?G 
of a subject simply pulling all itcnis Into a single pilo 
not moving then at all. 

l^lM^SSJimJ^mk^tmMjm- Croupdngs at this lovol were 

sussasted by the reBulCs of Riegal's (1972a) studies, in which 
a sizeable proportion of Din subjects (anproxinatelv ' 30-) sorted 
Items on the basis of characterls tics of attributos" r^-iatPd 
color, shape or fiize. when color, for examnle. was introduced 
as an irreUyant attribute of the stimulus materials, vounger 
children tended to sore itenis on that basis, rather than attend- 
ing to more intrinsic characteristics of the items such as func= 
tion_or category membership (cf . Birch & Bortuer, .96a; McGurk; 

LmX^U^SE^ This level includes associations 

for .hich intrinsic or semantic attributes of the it,,.s constitute 
the ba,is tor grouping. Such groups as thematic collections " ^ 
(fonied by creating a story about the items) and comnle-es ' 
(collections of items for which inceritem associations are fomed, 
but for which no over-all defining attribute is available) nr,-^ 
exfunples of level i:hroc strategies. 

^mslAUl}ir:^£or^ nrouolngs at 

this level includo supe rordinato group'inca in"which alJ l.^ms 
in a^group are siubsum^d undar a single intrinsic actrLbutfl or 
attriDute set. Exainplew of groupings at this level include " 
groups bascjd on it.^=ms having similar function (e.g., thev a]J 
^re lov eating: you can live in them) or on category membershin 
^e.g., they arp, furniture). ' -1 
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a .cp.rnu. room. Th. fir.t lwo Lnnkn, in which Lh, aubj.cts wurc 
nskcd to «ori m army of 12 iinlnuj] piccurcs (3 1/2" k 3 1/2") into 
, "'^''^'^ "^"•^ n^kc/'war. cr.at.d as wan.-=up trial, for the third 

sort. Sort: 3 contii,;u.d of an array of 20 pictures of concretu 
inanirnncfl ohjocts which were to be sorted and recalled by the 
subjects. Aftar nnning onch picture in thl, a.ray to insure familiar^ 
ity, the aubjccLjo woru instructed asj follows: 

Put the pictures toetthGr in pilcfi -^o vo-, 
can rtnitmber thani. After vnu finish put- 
ting them togeLhar I will cover thcni up 
and soe if you can rcimcinibor thoni. Vqw 
put them together the way you think Ih bfist. 

When the subject had finished sorting thu pictures, thoy were 
covered, hfi was asked to tell the names of as mony picturos 

as he could remomber. Following recoil, the pictures were un- 
covered and the oubjects' reasons for each group he had formed 
were recorded. , A more detailed description of this procedure is 
reported by Riegel (1972 a). 

Resulcs 

lEmn^iSvel- In sort 3 of Che SORTS test. 13X of the EMR sample 
sorted the items into groupinss classified as associative or better 
(level 3 and level 4 combined). By contrast. 55% of the non-retarded 
sample produced groupings at this level. Table 1 presents the number 
of subjects in each sample producing sroupinss at each of tlie four 
levels defined above, as well as the percentage of subjects repre- 
sented at each lev.l. As noted above, the combination of levels 3 
and 4 produced dramatically different proportions fo- the two groups, 



, which wore highly .iynlH.an. f, . 4.705 , p ■ .001) a. n,a..ur.d 
by n proi.ortion Lchl (.runin, and KJn-., 1968). In addition, 
n cornparlHon of th. prcp.rMon of subjects in canl, snmplo pro- 
ducing .upcrordlnflt. sro.n-ina;. Q.vfil 4 .,nly) w.s mnde. Tho 
diffarancu botwoun cho of LhoHMR Hubj«.,s and 26Z of th. non^ 
r.t«rded subjects (..o T«bJe 1) was also found to b. sioniflcant: 
(z - 2.772, p .01). 

Bmn^ Co,np.ri«on botwoen tho t.o groups on rccnll ,cora« .i.owod 
th« NR sample Lo have romembered an avoraga of na«rly four 
nior. than tho MR sample. Table 2 prosoucs tl,o moans and standard 
deviations for these data. As axpectod, tho two groups differed 
significantly on this measure (t = 6.113; p -r .001). 

Clusterln^^ An index of cluatering (Frankel and Cole, 1971) was 
calculated for the recall of each subject, yLldins a Z score. 
A scor. greater than 1.96 was taken as indicating clusfrlng. beyond 
chance. Table 3 presents the frequency of significant clustering 
by groups. AS may he seen, the trend of the results favor, the NR 
sample, With 16% of the NR subjects clusterins as compared with 7% 
of the E>m sample. This difference, however, was not significant 
(Z = 1.50, p < .10). 

S2immoi.^k^lvseM.. Correlations between recall and clusterlns 
w.re calculated for each of the samples. Positive correlations 
between these variables for both groups were found. Although there - 
appeared to he a greater rolacionship between these variables' ror 



Frequancy .nd pprccntas<3 of subjects at each level of 
grouping. 

EMR NR 



Level 1 


32 

(371) 


4 

(13%) 


Level 2 


43 

(50%) 


10 

(32%) 




Level 3 


5 

(m 


9 

(29%) 


Level 4 


6 

(71) ■ 


8 

(26%) 


Level 3 

and 4 
combined 


11 

(131) 


17 

(55%) 



ERIC 



Tiible 2, Means and standard dtsvlaclons for recall data. 



Mean 


5 


.65 


9 




s.d. 


2 


98 


3 


.12 


N 




31 



Table 3, Frequency of clustering by group. 

EMR NR 



No clustering 



N = 80 
(93%) 


N = 25 
(84?) 


N = 6 
1 (7%) 


N * 5 
(161) 



ERIC 
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■ ChG KMR snmpla (r « .51, as aampavad vlth r = .23 for the ^ group), 
a test of cho differ6nco btttwoen theKc; corrolations (Lrunlng and 
Kintz, 1968) was not signiificaiit ('/. = 1.51, p < ,10). 

Further analytiis uf tiiG relauionshlp bocween aorting and recall 
was made by blocking the subjeccs accordina to whether or not they 
sorted at levals 1 and 2 or at levels 3 and 4 (non^associativGly 
versus assoclacively) . A sompwhat surprlglno correlational pattern 
was observed in this analysis. No significant correlations were 
found between recall and clustering for non-associative sorters 
(see Table 4). However, EMR children who had grouped aaaociatlvaly 
showed significant correlations between recall and clustering. 
Contrary to expectation, a similar significant correlation was not 
Qbsorved for the MR sample. Table k presents tliese data. The 
correlation between recall and clustering was significantly different 
for the two samples, with a greater relationship found for the EMU 
subjects (2 = 2.155, p < .05). 

Further^nnlvfiis of the recall data . The recall data was further 
analyzed to determine whether differences existed between the groups 
on either the number of their groupings they had accessed for recall, 
or on the mean number of items per grouping recalled. Table 5 presents 
these data. As may be seen in this table, the NR subjects accessed 
more of thQir groupings during recall (t « 2.83 [115 d.f.], p ^ .01). 
A comparison of the moan number of items pgr group recalled, however, 
did not reveal a difference between the two samples. 
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Table 4. CorrelaL- iur.r, of rticrill with clu.stiirJng for assDclatlVG 
nnrl non- sifisociatlvc Rortcrs. 



EMR NR 



n 0 n - a 5 s 0 r. 1 a t i V a 


assoclntivo 


non^aasoci ative 




sortJ ng 


sorting 


sorting 


sorting 


(N =73) 


(N =13) 


(N - 13) 


(N -"l7) 


.'27 


.77^ 


,22 


.13^ 



Table 5. Number of groupings and Items pGr giroupine recalled. 



EMR ^ NR 

N ^ 85 ' N ^ 31 



Mean Number 


3.036 


3.966 


of groupings 


(s.d. = 1.42) 


(s.d. = 1.88) 


Mean items 


2.087 


2.341 


por group 


(s.d. - 1.21) 


(a.d. = 1.26) 
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R£j>£li.l:Jnns nnH iJl^l^JiBnS.' Thrae types of errors vore observed 

during rcican which vero cornpnrud -bctwecin thu syniples to discover 
whether systematic differences existed. These errors were 
classified as: repetitions (naming the same item again during 
recall), eateaorlcal iiitrusions (itiema named durlns recall which 
were not anong the items presented, but wore conceptually related 
to one of the five embedded categories), or non-categorical intrusions 
(items not presented, and also unrelated categorically to the 
items in Sort 3), 

Table 6 preBsnts the numbor of subjects in each sample making 
each of the three types of errors. As may be seen in this table, 
there were no differences between the groups on either proportion 
of subjects repeating items or on proportion showing categorical 
intrusions. 

A difference was found, however, in the number of subjects 
producing non-categorical intrusions. Wiereas 13% of the NR.- sub- 
jects recalled conceptually unrelated items, 40% of the EMR subjects 
did so, This difference was found to be significant (Z = 2.734, ' 
p < .005). A count of the specific items revealed that the majority 
(over 80%) of the items considered non-categorical intrusions were 
the names of animals presented In the earlier (warm-up) sorting 
activities of the SORTS test. Such a finding suggests that the 
EMR subjects nay have had greater difficulty identifying the dis- 
crete phases of the SORTS test during its administration. 
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Table 6, Frequency and pGrcQncage of error typm in recall 
protocols . 





EMR 


NR 


Repetitions (a) 


N ^ 32 


— ^---^ — — 
H * 10 




(37%) 


(32%) 


Categorical 
intrusions (b) 


N - 7 
(8%) 


N = 3 
(10/0 


Non-^eategorical 
intrusions (c) 


N - 34 
(401) 


N = 4 
(132) 
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Simjiia r y 0 f Rus u 1 ts 

Non-retnrd&d subject!; wore found to gnnerace propojrCionn.l ly 
more associative grtjupinBs than EMR subjects. The maiority of cha 
EMR subjects either failed to generate a useful grouping strategy, 
or sorted solely on the bnsis of color. In addition, the NR subjects 
recalled significantly more items from the groupings they had formed, 
and tended to cluster somewhfit more frequently during recall. 

On the average, signif ieantly more groupings were accessed by 
thG NH sample during recall than were by the EMR sample. No 
differences were found in the mean n imber of items per grouping 
recalled. Correlations between recall and clusterina proved some- 
what aurprising In that a greater relationship botween these indices 
was found for the EMR sfuTnple than for the NR sample. This was 
particularly true for those subjects who had generated associative 
groupings . 

Analysis of errors during recall revealed no differences in 
number. of Items repeated, and no differences in number of children 
producing categorical intrusions. However, a signif Icnnt difference 
was found in the number of non-categorlcally related Intrusilons with 
the EMR sample recalling mare items from the warm-up list. 

D iscussion 

The results of this study confirm a nuniber of previous findings 
related to the grouping and recall, parformance of young children. 
In particular, previous comparisons between Em and NR subjects 

N 
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have likened tha performance of DIK subjects to that of a younger 
group of NR children. IhG datn preSGnted bore supporL the annlogy 
to a degrGc, and extend it. Wicroas previous snudics using recall 
as a dependent measure have on occasion failed to show differences 
betv/Gen mR and KR subjects (e,g. , Osborn, I960; Rossi, 1964; cf. 
Spitz, 1972), a large difference was observed in this study. Con-- 
versely, differencea between the two populations have of ton been 
noted in the extent to which clustering or recall occurs. In this 
study ^ a trend toward proportionally more Nil subjects clustaring 
was seen, but this difference was not significant. Although these 
results appear at first glanca to be discrepant with previous find-- 
Ings, the nature of the task administered precludes such a conclusion* 

The fact that both recall and clustering scores were based on 
v;hat the child did with the group of pictures during the sorting 
phase presents several difficulties in interpretation,^ It was our 
hypothesis that the more "associative" the relations generated by 
subjects, the greater their recall would be, due primarily to the 
availability of the information stored for retrieval, Tliis relation- 
ship between storage and retrival, however , does not appear to be 
as straightforward as had been eKpGcted, Although proportionally 
more NR subjects sorted associately and their mean recall was 
higher J expected differences in the relationship between the two 
(as reflectGd in their clustGring scores) were not obtained. An 
alternative interpretation, that other (uncontrolled) iiiemory-related 
processes played an important role in Increasing recall of the NR 
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subjccds, appears SQrnewhni mora viablG, It has boen shown, for 
exaiTiple, that spontaneoun rcihcar^al scratcgios arc generated more 
frequontly v;ith age (Kef;nieY, Cannli^n nnd Flavoll, 1967) and that 
NR children use these strategies more than EMR childran in short- 
tcrm memory ca.^ks (Belniont and Butterfieldj 1971), It is possible 
that rehearsal v;as more frequently employed by the NR subjects 
during the sorting task,, thereby contributing to their higher racall 
scores, but to a lesser extent to the observed clustering* 

Additional support for this latter interpretation may be found 
in the difference observed between the saniples on their correlations 
oJ: recall with clustering. According to our expectations , the 
children in both samples who had sorted items into level 3 or 4 
groupings should have shown significant correlations between recall 
and cluscerlng* However ^ because the eKpected relationship was 
found only for the EMR sample , wa may assume that some other 
process for recalling is being utilized by the non-^retarded 'sample. 
While it is possible that the NR children were rehearsing the items 
in addition to (and apparently independent of) their sorting behavior^ 
it might also be conjectured that the organization of this samplers 
recall was based on some other criterion^ For example ^ whereas the 
NR child might sort items according to his own associative scheme ^ 
his recall might conforin more to the imbadded categories within the 
test items 5 as influenced by the kind of recall processes noted 
by Bousfiold (1953) in his category clustering analysis. 

It seems that a further analysis of recall protocols might 
clarify this apparent paradox. In any event, we are led to suggest 



a thf ^e^phfise dovQlcnmv-nt of of lectivG Rroupinf^^f or^mcrmorv skills . 

The first: phaso comprii^es tho devolopinent of rulational abiliciGs 

leading uo the p^jrccprion and generation of conceptual or associaUis^e 

groupinEs . The sGcand phaso comprises tha appH cation of thcsi^, 

grouping abilities to a second end (i.ii., remembering). The third 

phase involves the simultanQous use of a variety of storage and 

retrieval strategi^.s which may transform and recode the infornuition 

to be recalled sGvcraJ. nys between input and output, and more 

fully reflect the fiexibillLy of the normal child's effective 

processing abilities. Wiils the associative sorters of the tm 

samplG appear to have been functioning in the second phase described 

above, ^ the NR sample may well have been in the third; hence the 

unexpectedly low relationship between their recall and a clustering 

score which in the SORTS test is based solely on tlieir sorting performance. 

Imp jJx a t i on s 

It has long been a tenet of the special educator that one 
must teach a child at a level appropriate to his current level of 
performance. Unfortunately, this has frequently been interpreted 
to mean that EM children must have a great deal of perceptually 
enriched e>:perienGes and much repetition of content material if 
learning is to be achlevedi An alternate view, more consistent 
with our own experience with such children, makes possible the 
identification of speciric cognitive and cgnceptual difficulties 
In such a way as to facilitate the development of more appropriate 
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intervDntiDn ttichniquQS. The data colluctcd in t\m prescint study 
provldQ such inrormntion . IlMR children , for cx/impla, do not gcnernlly 
discover (much leKs, genorate) associativQ rcliitions batween itGms 
spontancouBly 5 whareas a far greater percentaga of non-retardDd 
children iiuitched on C,A, do so. Similarly, chG recall of the NR 
children is significantly highar. Miereas it appears that the KR 
childrGn wtra functioning at a level of mnernonic integration above 
that of the EMR childrenj it is also apparent that at least some of 
the latter were grouping items to good mnemonic effect* By far the 
majority of these EIIR children ^ howaverj failed to gonnraLO associa- 
tive level groupings* 

There are indications that a three-phase developmental 
sequence of functional mnemonic activity exists. Tnis is parti^ 
cularly evident when the task involves both input and output variables 
in conjunction. We would expect 5 if our conjecture is corrects that 
kindergarten children would resemble 'the EMR sample in that many would 
fail to generate associative groupings^ that first grade children would 
show increased clustering according to their own sorting behavior, 
and that second grade children would replicate the findings of the 
present r='tudv. Further research Is indicated with the SORTS test in 
order to investigate developmental differences in non-retarded children 
during the early school years. In addition, important information re=- 
garding the recognitiou and recall of categorized groupin>.^j obtained 
from this testing would further clarify the young child's ability to 
utilize information which is organized for him to good mnemonic 
effect. This line ot reaenrch is currently under way, and Is 
scheduled for completion by the authors in the Spring. 
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An additional linpJication of this line of research relates 
moro dirGctly to the class rooiii appJicntions of research on children' 
processing skills, Fully Bit of the CIR saniplQ did not gene rate 
functional aHSociatlons for the J terns in the SORTS test. It would 
seem a logical procQduru to develop training activities to IncreasG 
the likcliliood Chat such children will seek better relations between 
stimuli in the learning task. Initial steps toward the development 
of such activities have been taken (Megels Danner and Taylor ^ 
1972), The results of the present study will be used in part to 
modify them. The sequence of activities has been presented to 
EM children in their classes for a period of four weeks , at about 
1/2 hour per day* The results of SORTS testing has shora that the 
frequenGy of both associative sorting and clustering during recall 
increases following training * In addition} comparisons between 
EMR children given this training and a like group not so trained 
have shown that when presented v/ith categorically arranged JtsmSj 
the trained group was significantly better} both in identification 
of associative relations between the items ^ and in the maintenance 
of the category groupingB during recall (clustering). 

Although siinilar training has not yet been conducted using 
"noriiial" subjects, it is apparent that the "relative mental re^ 
tardation"^ of the EMR subjects has been decreasedj at least with* 
respect to the effective use of grouping strategies* The 
continued application of such findings as those reported in this 
paper to the revision of the strategies training approach promises 
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to IncrcasQ our understanding of effective techniques for Imp roving 

the handicapped child's funcLionai cognitive abilitties. 
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